
Data Validation Report for CH2M Hill 
Plateau Remediation Company 

VSR10-012
Project 200-CW-3 OU 

Chemical & Radiochemical Validation - Level C

Validation Performed By: ______________________________ Date: 3-25-2010

Validation Reviewed By: _______________________________ Date: 3-25-2010



TABLE OF CONTENTS 

Semivolatile Organics 
Memorandum               1 
Appendix 1 – Glossary of Data Reporting Qualifiers        7 
Appendix 2 – Summary of Data Qualification        9 
Appendix 3 – Annotated Laboratory Reports         12 
Appendix 4 – Laboratory Narrative and Chain-of-Custody Documentation  107 
Appendix 5 – Data Validation Supporting Documentation      234 
Appendix 6 – Additional Documentation Requested By Client     244 

PCBs
Memorandum               302 
Appendix 1 – Glossary of Data Reporting Qualifiers        307 
Appendix 2 – Summary of Data Qualification        309 
Appendix 3 – Annotated Laboratory Reports         311 
Appendix 4 – Laboratory Narrative and Chain-of-Custody Documentation  357 
Appendix 5 – Data Validation Supporting Documentation      484 
Appendix 6 – Additional Documentation Requested By Client     489 

Inorganics 
Memorandum               509 
Appendix 1 – Glossary of Data Reporting Qualifiers        514 
Appendix 2 – Summary of Data Qualification        516 
Appendix 3 – Annotated Laboratory Reports         518 
Appendix 4 – Laboratory Narrative and Chain-of-Custody Documentation  564 
Appendix 5 – Data Validation Supporting Documentation      691 
Appendix 6 – Additional Documentation Requested By Client     697 

General Chemistry 
Memorandum               711 
Appendix 1 – Glossary of Data Reporting Qualifiers        715 
Appendix 2 – Summary of Data Qualification        717 
Appendix 3 – Annotated Laboratory Reports         719 
Appendix 4 – Laboratory Narrative and Chain-of-Custody Documentation  761 
Appendix 5 – Data Validation Supporting Documentation      862 
Appendix 6 – Additional Documentation Requested By Client     867 

Radiochemical
Memorandum               871 
Appendix 1 – Glossary of Data Reporting Qualifiers        876 
Appendix 2 – Summary of Data Qualification        878 
Appendix 3 – Annotated Laboratory Reports         880 
Appendix 4 – Laboratory Narrative and Chain-of-Custody Documentation  971 
Appendix 5 – Data Validation Supporting Documentation      1098 
Appendix 6 – Additional Documentation Requested By Client     1105 



Date:  25 March 2010 
To:  CH2M Hill (technical representative) 
From: Analytical Quality Associates, Inc. 
Project: 200-CW-3 Operable Unit 
Subject: Semivolatile Organics - Sample Data Groups (SDGs) WSCF100060 and 

WSCF20100044 
 
INTRODUCTION
 
This memorandum presents the results of data validation for SDGs WSCF100060 and 
WSCF20100044 prepared by WSCF Analytical Laboratories.  A list of samples validated along 
with the analytical methods is provided in the following table.  
 

Sample ID Sample Date Media Validation Level Analytical Methods 
B23795 1/10/2010 Water C WTPH-G, WTPH-D, 8270D 
B23766 1/08/2010 Water C WTPH-G, WTPH-D, 8270D
B23783 1/08/2010 Water C WTPH-G, WTPH-D, 8270D
B23794 1/08/2010 Water C WTPH-G, WTPH-D, 8270D
B23784 1/09/2010 Water C WTPH-G 
B23767 1/09/2010 Water C WTPH-G 
B23788 1/10/2010 Water C WTPH-G 
B23771 1/10/2010 Water C WTPH-G 
B23706 1/09/2010 Soil C WTPH-G, WTPH-D, 8270D
B23707 1/09/2010 Soil C WTPH-G, WTPH-D, 8270D
B23708 1/09/2010 Soil C WTPH-G, WTPH-D, 8270D
B23709 1/09/2010 Soil C WTPH-G, WTPH-D, 8270D
B23710 1/09/2010 Soil C WTPH-G, WTPH-D, 8270D
B23711 1/09/2010 Soil C WTPH-G, WTPH-D, 8270D
B23712 1/09/2010 Soil C WTPH-G, WTPH-D, 8270D
B23713 1/09/2010 Soil C WTPH-G, WTPH-D, 8270D
B23714 1/09/2010 Soil C WTPH-G, WTPH-D, 8270D
B23715 1/09/2010 Soil C WTPH-G, WTPH-D, 8270D
B23716 1/09/2010 Soil C WTPH-G, WTPH-D, 8270D
B23717 1/09/2010 Soil C WTPH-G, WTPH-D, 8270D
B23718 1/08/2010 Soil C WTPH-G, WTPH-D, 8270D
B23719 1/08/2010 Soil C WTPH-G, WTPH-D, 8270D
B23720 1/08/2010 Soil C WTPH-G, WTPH-D, 8270D
B23721 1/08/2010 Soil C WTPH-G, WTPH-D, 8270D
B23722 1/08/2010 Soil C WTPH-G, WTPH-D, 8270D
B23723 1/08/2010 Soil C WTPH-G, WTPH-D, 8270D
B23724 1/08/2010 Soil C WTPH-G, WTPH-D, 8270D
B23725 1/08/2010 Soil C WTPH-G, WTPH-D, 8270D
B23726 1/09/2010 Soil C WTPH-G, WTPH-D, 8270D
B23727 1/09/2010 Soil C WTPH-G, WTPH-D, 8270D
B23728 1/09/2010 Soil C WTPH-G, WTPH-D, 8270D
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Sample ID Sample Date Media Validation Level Analytical Methods 
B23729 1/08/2010 Soil C WTPH-G, WTPH-D, 8270D
B23730 1/09/2010 Soil C WTPH-G, WTPH-D, 8270D
B23731 1/09/2010 Soil C WTPH-G, WTPH-D, 8270D
B23732 1/10/2010 Soil C WTPH-G, WTPH-D, 8270D
B23733 1/10/2010 Soil C WTPH-G, WTPH-D, 8270D
B23734 1/10/2010 Soil C WTPH-G, WTPH-D, 8270D
B23735 1/10/2010 Soil C WTPH-G, WTPH-D, 8270D
B23736 1/10/2010 Soil C WTPH-G, WTPH-D, 8270D
B23737 1/10/2010 Soil C WTPH-G, WTPH-D, 8270D
B23738 1/10/2010 Soil C WTPH-G, WTPH-D, 8270D
B23739 1/10/2010 Soil C WTPH-G, WTPH-D, 8270D
B23740 1/10/2010 Soil C WTPH-G, WTPH-D, 8270D
B23741 1/10/2010 Soil C WTPH-G, WTPH-D, 8270D
B23742 1/10/2010 Soil C WTPH-G, WTPH-D, 8270D
B23743 1/10/2010 Soil C WTPH-G, WTPH-D, 8270D
B23744 1/10/2010 Soil C WTPH-G, WTPH-D, 8270D
B23745 1/10/2010 Soil C WTPH-G, WTPH-D, 8270D
B23N12 1/10/2010 Soil C WTPH-G, WTPH-D, 8270D

 
Data validation was conducted in accordance with the CHPRC validation statement of work and 
the Sampling and Analysis Plan for the 212-N, 212-P, and 212-R Buildings, DOE/RL-2009-17, 
Rev. 1 (SAP).  Appendices 1 through 6 provide the following information as indicated below: 
 
Appendix 1. Glossary of Data Reporting Qualifiers 
Appendix 2. Summary of Data Qualification 
Appendix 3. Annotated Laboratory Reports 
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation 
Appendix 5. Data Validation Supporting Documentation 
Appendix 6. Additional Documentation Requested By Client 
 
DATA QUALITY OBJECTIVES
 
� Holding Times and Sample Preservation 
 
Holding times are calculated from Chain-of-Custody forms to determine the validity of the 
results.  The holding time requirements for semivolatile organics and WTPH-D in soil are 
extraction within 14 days of sample collection and analysis within 40 days of sample extraction.  
The holding time requirements for semivolatile organics and WTPH-D in water are extraction 
within 7 days of sample collection and analysis within 40 days of sample extraction.  WTPH-G 
requires analysis within 14 days from sample collection.  Sample preservation requires chilling 
to 4 degrees Celsius. 
 
The samples were extracted and analyzed within the prescribed holding times and properly 
preserved with the following exception. 
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For SDG WSCF20100044, batch 45617, samples B23742, B23743, B23744, B23745 and 
B23N12 were properly preserved but extracted for SVOCs beyond the 14-day holding time but 
within 2X the holding time.  All SVOA sample results were non-detects and should be qualified 
as estimates and flagged “UJ.”  See the table in Appendix 2 for a listing of all affected sample 
results. 
 
� Blanks

The blank data results are reviewed to assess the extent of contamination introduced through 
sampling, sample preparation, and analysis. 

Laboratory Blanks
 
All laboratory blank results were acceptable. 
 
Trip Blanks
 
All trip blank results were acceptable. 
 
Field Blanks
 
All field blank results were acceptable. 
 
Equipment Blanks
 
All equipment blank results were acceptable. 
 
� Accuracy

Accuracy is evaluated by reviewing surrogate results, matrix spike sample results, and laboratory 
control sample results.  According to the SAP, the soil laboratory control sample accuracy limits 
are 70% to 130% at a minimum, and the statistical ones established by the analytical laboratory 
if more stringent.  The soil matrix spike sample accuracy limits are the ones established by the 
analytical laboratory.  The limits for reported analytes not listed in the SAP are specified by the 
DV procedure. 
 
Surrogates

All surrogate recoveries were acceptable with the following exceptions. 
 
For SDG WSCF100060, the 2-fluorophenol, phenol-d5 and 2,4,6-tribromophenol recoveries for 
sample B23766 were below the lower acceptance limits but >10%.  The class of reported sample 
results associated with the three surrogates were all non-detects and should be qualified as 
estimates and flagged “UJ.”  See the table in Appendix 2 for a listing of all affected sample 
results. 
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For SDG WSCF100060, the 2-fluorophenol and 2,4,6-tribromophenol recoveries for sample 
B23783 were <10%, and the phenol-d5 recovery was below the lower acceptance limit but 
>10%.  All sample results were non-detects.  The class of reported sample results associated with 
2-fluorophenol and 2,4,6-tribromophenol should be qualified as unusable and flagged “UR,” and 
the class of reported sample results associated with phenol-d5 should be qualified as estimates 
and flagged “UJ.”  See the table in Appendix 2 for a listing of all affected sample results. 
 
For SDG WSCF20100044, the2-fluorobiphenyl recoveries for samples B23712 and B23717, and 
the 2-fluorophenol recovery for sample B23740 were below the lower acceptance limits but 
>10%.  The class of reported sample results associated with the surrogates for the three samples 
were all non-detects and should be qualified as estimates and flagged “UJ.”    See the table in 
Appendix 2 for a listing of all affected sample results. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples
 
All MS/MSD recoveries were acceptable with the following exceptions. 
 
For SDG WSCF100060, the MS and MSD recoveries for 1,4-dichlorobenzene, and the MSD 
recovery for phenol were below the lower acceptance limits.  The 1,4-dichlorobenzene and 
phenol results for samples B23795, B23766, B23783 and B23794 were all non-detects and 
should be qualified as estimates and flagged “UJ.”  It should be noted that all reported analytes 
except chrysene were spiked into the MS/MSD samples.  Chrysene was represented by the 
spiked analyte pyrene. 
 
For SDG WSCF20100044, batch 45617, the MS recovery for pentachlorophenol was above the 
upper acceptance limit.  The associated sample results were all non-detects and should not be 
qualified.  It should be noted that only eleven analytes were spiked into the MS/MSD samples 
for all method 8270D batches.  All reported analytes were represented by the spiked analytes. 
 
Laboratory Control Samples (LCSs)

All LCS recoveries were acceptable with the following exceptions. 
 
For WSCF100060, it should be noted that all reported analytes except chrysene were spiked into 
the LCS.  Chrysene was represented by the spiked analyte pyrene. 
 
For SDG WSCF20100044, batches 45577 and 45591, the LCS recoveries for pentachlorophenol 
were below the lower acceptance limit.  The pentachlorophenol results for the associated samples 
were all non-detects and should be qualified as estimates and flagged “UJ.”  See the table in 
Appendix 2 for a listing of all affected sample results.  It should be noted that only eleven 
analytes were spiked into the LCS samples for all method 8270D batches.  All reported analytes 
were represented by the spiked analytes. 
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� Precision 

Precision is evaluated by reviewing MS/MSD results, laboratory duplicate sample results, field 
duplicate sample results, and field split sample results.  These QC results provide information on 
the laboratory reproducibility and whether sampling activities are adequate to acquire consistent 
sample results.  According to the SAP, the soil relative percent difference (RPD) limits are 
�30%.  The RPD limits for reported analytes not listed in the SAP are specified by the DV 
procedure.  When duplicate RPDs for soils exceed the limits and have associated results <5X the 
required detection limits with differences <2X the required detection limits no precision 
infraction occurred.  When duplicate RPDs for waters exceed the limits and have associated 
results <5X the required detection limits with differences <1X the required detection limits no 
precision infraction occurred. 
 
MS/MSD Samples
 
All MS/MSD RPD values were acceptable with the following exception. 
 
For SDG WSCF100060, the phenol RPD was above the upper acceptance limit.  The phenol 
results for samples B23795, B23766, B23783 and B23794 were all non-detects and should be 
qualified as estimates and flagged “UJ.” 
 
Laboratory Duplicate Samples
 
All laboratory duplicate results were acceptable. 
 
Field Duplicate Samples
 
All field duplicate results were acceptable. 
 
Field Split Samples
 
No field splits were submitted for analysis. 
 
� Detection Limits 
 
Reported MDLs are compared against the contractually required detection limits (CRDLs) to 
ensure that laboratory detection limits meet the required criteria. 
 
All reported sample MDLs were below the CRDLs with the following exception.  For SDG 
WSCF20100044, all pentachlorophenol sample MDLs were > the CRDL.  It should be noted that 
SVOA, WTPH-G and WTPH-D CRDLs were not provided in the SAP for water samples, and a 
WTPH-G CRDL was not provided in the SAP for soil samples. 
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� Completeness 
 
SDGs WSCF100060 and WSCF20100044 were submitted for validation and verified for 
completeness.  Completeness is based on the percentage of data determined to be valid (i.e., not 
rejected).  The completion percentage for SVOA in water was 94%.  The completion percentage 
for all remaining analyses was 100%. 
 
MAJOR DEFICIENCIES
 
A major deficiency leading to qualification of 2-chlorophenol, 4-chloro-3-methylphenol and 
pentachlorophenol for sample B23783 as unusable was due to severe surrogate recovery 
infractions. 
 
MINOR DEFICIENCIES
 
Multiple minor deficiencies leading to qualification of sample results as estimates occurred.  See 
the table in Appendix 2 for a listing of all affected sample results. 
 
REFERENCES
 
HNF-20433, Rev. 0, Data Validation Procedure for Chemical Analyses, June 2004.  
 
DOE/RL-2009-17, Rev. 1, Sampling and Analysis Plan for the 212-N, 212-P, and 212-R 
Buildings, May 2009. 
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Appendix 1 

Glossary of Data Reporting Qualifiers 
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Qualifiers that may be applied by data validators in compliance with the CHPRC statement of 
work are as follows: 
 
� U � The constituent was analyzed for and was not detected.  The data should be considered 

usable for decision-making purposes. 
 
� UJ � The constituent was analyzed for and was not detected.  Due to a quality control 

deficiency identified during data validation the value reported may not accurately reflect the 
MDL.  The data should be considered usable for decision-making purposes. 

 
� J � Indicates the constituent was analyzed for and detected.  The associated value is 

estimated due to a quality control deficiency identified during data validation.  The data 
should be considered usable for decision-making purposes. 

 
� UR � Indicates the constituent was analyzed for and not detected; however, due to an 

identified quality control deficiency the data should be considered unusable for decision-
making purposes. 

 
� R � Indicates the constituent was analyzed for and detected; however, due to an identified 

quality control deficiency the data should be considered unusable for decision-making 
purposes. 
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Appendix 2 

Summary of Data Qualification 
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Semivolatile Organics Data Qualification Summary 
SDGs WSCF100060 & 

WSCF20100044 Reviewer: AQA Project: 200-CW-3 OU Page 1 of 2 

Analyte(s) Qualifier Samples Affected Reason 

2-Chlorophenol 
4-Chloro-3-methylphenol 

4-Nitrophenol 
Pentachlorophenol 

UJ B23766 Low surrogate recoveries 

Phenol UJ B23766 & B23783 
Low surrogate recovery, 
low MSD recovery and 

poor MS/MSD precision 
2-Chlorophenol 

4-Chloro-3-methylphenol 
Pentachlorophenol 

UR B23783 Low surrogate recoveries 

4-Nitrophenol UJ B23783 Low surrogate recoveries 

1,4-Dichlorobenzene UJ B23795, B23766, 
B23783, B23794 

Low MS & MSD 
recoveries 

Phenol UJ B23795,  B23794 Low MSD recovery and 
poor MS/MSD precision 

4-Nitrophenol 
1,4-Dichlorobenzene 

Phenol 
1,2,4-Trichlorobenzene 

2,4-Dinitrotoluene 
Pyrene 

4-Chloro-3-methylphenol 
N-Nitrosodi-n-
dipropylamine 
Acenaphthene 

Pentachlorophenol 
2-Chlorophenol 

Chrysene 
Benzo(a)pyrene 

UJ 
B23742, B23743, 
B23744, B23745, 

B23N12 

Extracted beyond the 
holding time but within 

2X the holding time 

1,4-Dichlorobenzene 
1,2,4-Trichlorobenzene UJ B23712, B23717 Low surrogate recoveries 

 
 

2-Chlorophenol 
4-Chloro-3-methylphenol 
 

 
 

UJ B23740 Low surrogate recovery 
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Semivolatile Organics Data Qualification Summary 
SDGs WSCF100060 & 

WSCF20100044 Reviewer: AQA Project: 200-CW-3 OU Page 2 of 2 

Analyte(s) Qualifier Samples Affected Reason 

Pentachlorophenol UJ 

B23706, B23707, 
B23708, B23709, 
B23710, B23711, 
B23712, B23713, 
B23714, B23715, 
B23716, B23717, 
B23725, B23729, 
B23732, B23733, 
B23734, B23735, 
B23736, B23737, 
B23738, B23739, 
B23740, B23741  

Low LCS recoveries 

 
Comments: None 
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Appendix 3 

Annotated Laboratory Reports 
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VSR10-012

Carl Schloesslin WSCF 3-25-2010

X

None

200-CW-3 OU

WSCF100060 & WSCF20100044

WSCF100060 (water samples): B23795, B23766, B23783, B23794 
 
WSCF20100044 (soil samples): B23706, B23707, B23708, B23709, B23710, B23711, B23712, B23713, B23714, 
B23715, B23716, B23717, B23718, B23719, B23720, B23721, B23722, B23723, B23724, B23725, B23726, 
B23727, B23728, B23729, B23730, B23731, B23732, B23733, B23734, B23735, B23736, B23737, B23738, 
B23739, B23740, B23741, B23742, B23743, B23744, B23745, B23N12
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None

WSCF100060 Accuracy 
B23766 (surrogates)  2-Fluorophenol %R = 28%; Phenol-d5 %R = 33%; 2,4,6-Tribromophenol %R = 57% 
B23783 (surrogates)  2-Fluorophenol %R = 7.4%; Phenol-d5 %R = 22%; 2,4,6-Tribromophenol %R = 8.3% 
MSD (surrogate) Phenol-d5 %R = 27% 
1,4-Dichlorobenzene MS %R = 53%, MSD %R = 54% 
Phenol MSD %R = 27% 
For LCS & MS/MSD, all target analytes spikes except chrysene that can be represented by spiked pyrene. 
 
WSCF20100044 Accuracy 
See additional comments sheet
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WSCF100060 Precision 
Phenol MS/MSD RPD = 99%

WSCF20100044, batch 45617: Extraction took place 15 days after sample collection
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WSCF20100044: Pentachlorophenol MDLs range from 400 to 480 ug/kg (CRDL = 330) 
 
Water CRDLs not provided for SVOA. 
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None

WSCF20100044 Accuracy 
B23712 (surrogate)  2-Fluorobiphenyl %R = 58% 
B23717 (surrogate)  2-Fluorobiphenyl %R = 62% 
B23740 (surrogate)  2-Fluorophenol %R = 67% 
Batch 45617: Pentachlorophenol MS %R = 116% 
Batch 45577: Pentachlorophenol LCS %R = 63% 
Batch 45591: Pentachlorophenol LCS %R = 66% 
For LCS & MS/MSD, 11 common analytes spike.  All 13 target analytes represented.
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200-CW-3 OU VSR10-012
3-25-2010WSCFCarl Schloesslin

WSCF100060 (water samples): B23795, B23766, B23783, B23794, B23784, B23767, B23788, B23771 
  
WSCF20100044 (soil samples): B23706, B23707, B23708, B23709, B23710, B23711, B23712, B23713, B23714, 
B23715, B23716, B23717, B23718, B23719, B23720, B23721, B23722, B23723, B23724, B23725, B23726, 
B23727, B23728, B23729, B23730, B23731, B23732, B23733, B23734, B23735, B23736, B23737, B23738, 
B23739, B23740, B23741, B23742, B23743, B23744, B23745, B23N12

None

X
8310

WSCF100060 & WSCF20100044

X
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None

None
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None

None
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Water CRDLs not provided for WTPH-G & WTPH-D 
Soil CRDL not provided for WTPH-G
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Additional Documentation Requested By Client 
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Date:  25 March 2010 
To:  CH2M Hill (technical representative) 
From: Analytical Quality Associates, Inc. 
Project: 200-CW-3 Operable Unit 
Subject: PCBs - Sample Data Groups (SDGs) WSCF100060 and WSCF20100044 
 
INTRODUCTION
 
This memorandum presents the results of data validation for SDGs WSCF100060 and 
WSCF20100044 prepared by WSCF Analytical Laboratories.  A list of samples validated along 
with the analytical methods is provided in the following table. 
 

Sample ID Sample Date Media Validation Level Analytical Method 
B23795 1/10/2010 Water C 8082A 
B23766 1/08/2010 Water C 8082A 
B23783 1/08/2010 Water C 8082A 
B23794 1/08/2010 Water C 8082A 
B23706 1/09/2010 Soil C 8082A 
B23707 1/09/2010 Soil C 8082A 
B23708 1/09/2010 Soil C 8082A 
B23709 1/09/2010 Soil C 8082A 
B23710 1/09/2010 Soil C 8082A 
B23711 1/09/2010 Soil C 8082A 
B23712 1/09/2010 Soil C 8082A 
B23713 1/09/2010 Soil C 8082A 
B23714 1/09/2010 Soil C 8082A 
B23715 1/09/2010 Soil C 8082A 
B23716 1/09/2010 Soil C 8082A 
B23717 1/09/2010 Soil C 8082A 
B23718 1/08/2010 Soil C 8082A 
B23719 1/08/2010 Soil C 8082A 
B23720 1/08/2010 Soil C 8082A 
B23721 1/08/2010 Soil C 8082A 
B23722 1/08/2010 Soil C 8082A 
B23723 1/08/2010 Soil C 8082A 
B23724 1/08/2010 Soil C 8082A 
B23725 1/08/2010 Soil C 8082A 
B23726 1/09/2010 Soil C 8082A 
B23727 1/09/2010 Soil C 8082A 
B23728 1/09/2010 Soil C 8082A 
B23729 1/08/2010 Soil C 8082A 
B23730 1/09/2010 Soil C 8082A 
B23731 1/09/2010 Soil C 8082A 
B23732 1/10/2010 Soil C 8082A 
B23733 1/10/2010 Soil C 8082A 
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Sample ID Sample Date Media Validation Level Analytical Method 
B23734 1/10/2010 Soil C 8082A 
B23735 1/10/2010 Soil C 8082A 
B23736 1/10/2010 Soil C 8082A 
B23737 1/10/2010 Soil C 8082A 
B23738 1/10/2010 Soil C 8082A 
B23739 1/10/2010 Soil C 8082A 
B23740 1/10/2010 Soil C 8082A 
B23741 1/10/2010 Soil C 8082A 
B23742 1/10/2010 Soil C 8082A 
B23743 1/10/2010 Soil C 8082A 
B23744 1/10/2010 Soil C 8082A 
B23745 1/10/2010 Soil C 8082A 
B23N12 1/10/2010 Soil C 8082A 

 
Data validation was conducted in accordance with the CHPRC validation statement of work and 
the Sampling and Analysis Plan for the 212-N, 212-P, and 212-R Buildings, DOE/RL-2009-17, 
Rev. 1 (SAP).  Appendices 1 through 6 provide the following information as indicated below: 
 
Appendix 1. Glossary of Data Reporting Qualifiers 
Appendix 2. Summary of Data Qualification 
Appendix 3. Annotated Laboratory Reports 
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation 
Appendix 5. Data Validation Supporting Documentation 
Appendix 6. Additional Documentation Requested By Client 
 
DATA QUALITY OBJECTIVES
 
� Holding Times and Sample Preservation 
 
Holding times are calculated from Chain-of-Custody forms to determine the validity of the 
results.  The holding time requirements for PCBs are extraction within one year of sample 
collection and analysis within one year of sample extraction.  Sample preservation requires 
chilling to 4 degrees Celsius. 
 
The samples were extracted and analyzed within the prescribed holding times and properly 
preserved. 
 
� Blanks

The blank data results are reviewed to assess the extent of contamination introduced through 
sampling, sample preparation, and analysis. 

Laboratory Blanks
 
All laboratory blank results were acceptable. 
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Trip Blanks
 
All trip blank results were acceptable. 

Field Blanks
 
All field blank results were acceptable. 
 
Equipment Blanks
 
All equipment blank results were acceptable. 
 
� Accuracy

Accuracy is evaluated by reviewing surrogate results, matrix spike sample results, and laboratory 
control sample results.  According to the SAP, the soil laboratory control sample accuracy limits 
are 50% to 150% at a minimum, and the statistical ones established by the analytical laboratory 
if more stringent.  The soil matrix spike sample accuracy limits are the ones established by the 
analytical laboratory.  The limits for reported analytes not listed in the SAP are specified by the 
DV procedure. 
 
Surrogates

All surrogate recoveries were acceptable.  
 
Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples
 
All MS/MSD recoveries were acceptable.  It should be noted for SDG WSCF100060 that 
aroclor-1260 was the only analyte reported for the MS/MSD.  For SDG WSCF20100044, 
batches 45566, 45568 and 45595, aroclor-1254 was the only analyte reported for the MS/MSDs.  
For SDG WSCF20100044, batch 45579, aroclor-1260 was the only analyte reported for the 
MS/MSD.  Method 8082A guidance specifies aroclor-1016 and aroclor-1260 for MS/MSD 
analyses.  No sample data are qualified as a result. 
 
Laboratory Control Samples (LCSs)

All LCS recoveries were acceptable.  It should be noted for SDG WSCF100060 that aroclor-
1260 was the only analyte reported for the LCS.  For SDG WSCF20100044, batches 45566, 
45568 and 45595, aroclor-1254 was the only analyte reported for the LCSs.  For SDG 
WSCF20100044, batch 45579, aroclor-1260 was the only analyte reported for the LCS.  Method 
8082A guidance specifies aroclor-1016 and aroclor-1260 for LCS analyses.  No sample data are 
qualified as a result. 
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� Precision 

Precision is evaluated by reviewing MS/MSD results, field duplicate sample results, and field 
split sample results.  These QC results provide information on the laboratory reproducibility and 
whether sampling activities are adequate to acquire consistent sample results.  According to the 
SAP, the soil relative percent difference (RPD) limits are �30%.  The RPD limits for reported 
analytes not listed in the SAP are specified by the DV procedure.  When duplicate RPDs for soils 
exceed the limits and have associated results <5X the required detection limits with differences 
<2X the required detection limits no precision infraction occurred.  When duplicate RPDs for 
waters exceed the limits and have associated results <5X the required detection limits with 
differences <1X the required detection limits no precision infraction occurred. 
 
MS/MSD Samples
 
All MS/MSD RPD values were acceptable. 
 
Field Duplicate Samples
 
All field duplicate results were acceptable. 
 
Field Split Samples
 
No field splits were submitted for analysis. 
 
� Detection Limits 
 
Reported MDLs are compared against the contractually required detection limits (CRDLs) to 
ensure that laboratory detection limits meet the required criteria. 
 
All reported sample MDLs were below the CRDLs with the following exceptions.  For SDG 
WSCF20100044, the aroclor-1221 MDLs for samples B23729, B23734, B23735, B23736, 
B23737, B23738, B23739, B23740 and B23741 were slightly > the CRDL.  It should be noted 
that PCB CRDLs were not provided in the SAP for water samples. 
 
� Completeness 
 
SDGs WSCF100060 and WSCF20100044 were submitted for validation and verified for 
completeness.  Completeness is based on the percentage of data determined to be valid (i.e., not 
rejected).  The completion percentage was 100%. 
 
MAJOR DEFICIENCIES
 
None found. 
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MINOR DEFICIENCIES
 
None found. 
 
REFERENCES
 
HNF-20433, Rev. 0, Data Validation Procedure for Chemical Analyses, June 2004.  
 
DOE/RL-2009-17, Rev. 1, Sampling and Analysis Plan for the 212-N, 212-P, and 212-R 
Buildings, May 2009. 
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Appendix 1 

Glossary of Data Reporting Qualifiers 
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Qualifiers that may be applied by data validators in compliance with the CHPRC statement of 
work are as follows: 
 
� U � The constituent was analyzed for and was not detected.  The data should be considered 

usable for decision-making purposes. 
 
� UJ � The constituent was analyzed for and was not detected.  Due to a quality control 

deficiency identified during data validation the value reported may not accurately reflect the 
MDL.  The data should be considered usable for decision-making purposes. 

 
� J � Indicates the constituent was analyzed for and detected.  The associated value is 

estimated due to a quality control deficiency identified during data validation.  The data 
should be considered usable for decision-making purposes. 

 
� UR � Indicates the constituent was analyzed for and not detected; however, due to an 

identified quality control deficiency the data should be considered unusable for decision-
making purposes. 

 
� R � Indicates the constituent was analyzed for and detected; however, due to an identified 

quality control deficiency the data should be considered unusable for decision-making 
purposes. 
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Appendix 2 

Summary of Data Qualification 
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PCB Data Qualification Summary 
SDGs WSCF100060 
& WSCF20100044 Reviewer: AQA Project: 200-CW-3 OU Page 1 of 1 

Analyte(s) Qualifier Samples Affected Reason 

PCBs None N/A N/A 
 
Comments: None 
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Appendix 3 

Annotated Laboratory Reports 
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WSCF100060 & WSCF20100044

WSCF100060 (water samples): B23795, B23766, B23783, B23794 
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None

WSCF100060 Accuracy 
Aroclor-1260 only spiked in MS/MSD & LCS 
  
WSCF20100044 Accuracy 
Batch 45579: MSD tetrachloro-m-xylene surrogate %R = 34%; no affect on sample results 
Batches 45566, 45568 & 45595: Aroclor-1254 only spiked in MS/MSD & LCS 
Batch 45579: Aroclor-1260 only spiked in MS/MSD & LCS 
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None

None
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WSCF20100044:  Aroclor -1221 MDLs for samples B23729, B23734, B23735, B23736, 
B23737, B23738, B23739, B23740 and B23741 ranged from 21 to 24 ug/kg (CRDL = 20) 

Water CRDLs not provided for PCBs.
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Date:  25 March 2010 
To:  CH2M Hill (technical representative) 
From: Analytical Quality Associates, Inc. 
Project: 200-CW-3 Operable Unit 
Subject: Inorganics - Sample Data Groups (SDGs) WSCF100060 and WSCF20100044 
 
INTRODUCTION
 
This memorandum presents the results of data validation for SDGs WSCF100060 and 
WSCF20100044 prepared by WSCF Analytical Laboratories.  A list of samples validated along 
with the analytical methods is provided in the following table. 
 

Sample ID Sample Date Media Validation Level Analytical Methods 
B23795 1/10/2010 Water C 200.8 
B23766 1/08/2010 Water C 200.8 
B23783 1/08/2010 Water C 200.8 
B23794 1/08/2010 Water C 200.8 
B23706 1/09/2010 Soil C 200.8 
B23707 1/09/2010 Soil C 200.8 
B23708 1/09/2010 Soil C 200.8 
B23709 1/09/2010 Soil C 200.8 
B23710 1/09/2010 Soil C 200.8 
B23711 1/09/2010 Soil C 200.8 
B23712 1/09/2010 Soil C 200.8 
B23713 1/09/2010 Soil C 200.8 
B23714 1/09/2010 Soil C 200.8 
B23715 1/09/2010 Soil C 200.8 
B23716 1/09/2010 Soil C 200.8 
B23717 1/09/2010 Soil C 200.8 
B23718 1/08/2010 Soil C 200.8 
B23719 1/08/2010 Soil C 200.8 
B23720 1/08/2010 Soil C 200.8 
B23721 1/08/2010 Soil C 200.8 
B23722 1/08/2010 Soil C 200.8 
B23723 1/08/2010 Soil C 200.8 
B23724 1/08/2010 Soil C 200.8 
B23725 1/08/2010 Soil C 200.8 
B23726 1/09/2010 Soil C 200.8 
B23727 1/09/2010 Soil C 200.8 
B23728 1/09/2010 Soil C 200.8 
B23729 1/08/2010 Soil C 200.8 
B23730 1/09/2010 Soil C 200.8 
B23731 1/09/2010 Soil C 200.8 
B23732 1/10/2010 Soil C 200.8 
B23733 1/10/2010 Soil C 200.8 
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Sample ID Sample Date Media Validation Level Analytical Methods 
B23734 1/10/2010 Soil C 200.8 
B23735 1/10/2010 Soil C 200.8 
B23736 1/10/2010 Soil C 200.8 
B23737 1/10/2010 Soil C 200.8 
B23738 1/10/2010 Soil C 200.8 
B23739 1/10/2010 Soil C 200.8 
B23740 1/10/2010 Soil C 200.8 
B23741 1/10/2010 Soil C 200.8 
B23742 1/10/2010 Soil C 200.8 
B23743 1/10/2010 Soil C 200.8 
B23744 1/10/2010 Soil C 200.8 
B23745 1/10/2010 Soil C 200.8 
B23N12 1/10/2010 Soil C 200.8 

 
Data validation was conducted in accordance with the CHPRC validation statement of work and 
the Sampling and Analysis Plan for the 212-N, 212-P, and 212-R Buildings, DOE/RL-2009-17, 
Rev. 1 (SAP).  Appendices 1 through 6 provide the following information as indicated below: 
 
Appendix 1. Glossary of Data Reporting Qualifiers 
Appendix 2. Summary of Data Qualification 
Appendix 3. Annotated Laboratory Reports 
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation 
Appendix 5. Data Validation Supporting Documentation 
Appendix 6. Additional Documentation Requested By Client 
 
DATA QUALITY OBJECTIVES
 
� Holding Times and Sample Preservation 
 
Holding times are calculated from Chain-of-Custody forms to determine the validity of the 
results.  The holding time requirement for ICP metals are analysis within 180 days of sample 
collection, and the holding time requirement for mercury is analysis within 28 days of sample 
collection.  Sample preservation for soil samples requires chilling to 4 degrees Celsius.  Sample 
preservation for water samples requires chilling to 4 degrees Celsius and acid preservation with 
nitric acid to pH <2.  
 
The samples were analyzed within the prescribed holding times and properly preserved. 
 
� Blanks

The blank data results are reviewed to assess the extent of contamination introduced through 
sampling, sample preparation, and analysis. 
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Laboratory Blanks
 
All laboratory blank results were acceptable with the following exceptions. 
 
For SDG WSCF100060, the Ni and Zn laboratory blank results were > the method detection 
limits (MDLs).  The Ni result for sample B23795 was a detect <5X the blank result and should 
be qualified as a non-detect estimate and flagged “UJ.”  The Zn results for samples B23795 and 
B23766 were detects <5X the blank result and should be qualified as non-detect estimates and 
flagged “UJ.”  The remaining Ni and Zn sample results were either non-detects or detects >5X 
the blank result and should not be qualified. 
 
For SDG WSCF20100044, the Mn laboratory blank results for three batches were > the MDLs.  
The Mn results for all associated samples were detects >5X the blank results and should not be 
qualified as a result. 
 
Trip Blanks
 
All trip blank results were acceptable. 
 
Field Blanks
 
All field blank results were acceptable with the following exceptions.  Cd and Zn were detected 
in field blank B23766.  The Zn result has been flagged “UJ” due to laboratory blank 
contamination. 
 
Equipment Blanks
 
All equipment blank results were acceptable with the following exceptions.  Ba, Mn, Ni, Pb and 
Zn were detected in equipment blank B23795.  Ba, Mn and Ni were detected in equipment blank 
B23794.  For equipment blank B23795, the Ni and Zn results have been flagged “UJ” due to 
laboratory blank contamination. 
 
� Accuracy

Accuracy is evaluated by reviewing matrix spike sample results and laboratory control sample 
results.  According to the SAP, the soil laboratory control sample accuracy limits are 70% to 
130% at a minimum, and the statistical ones established by the analytical laboratory if more 
stringent.  The soil matrix spike sample accuracy limits are the ones established by the analytical 
laboratory.  The limits for reported analytes not listed in the SAP are specified by the DV 
procedure. 
 
Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples
 
All MS/MSD recoveries were acceptable with the following exceptions. 
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For SDG WSCF20100044, batch 40969, the MSD recovery for Mn was < the lower acceptance 
limit but �30%.  All associated sample results were detects and should be qualified as estimates 
and flagged “J.”  See the table in Appendix 2 for a listing of all affected sample results. 
 
For SDG WSCF20100044, batch 40970, the MSD recovery for Mn was > the upper acceptance 
limit.  All associated sample results were detects and should be qualified as estimates and 
flagged “J.”  See the table in Appendix 2 for a listing of all affected sample results. 
 
Laboratory Control Samples (LCSs)

All LCS recoveries were acceptable. 
 
� Precision 

Precision is evaluated by reviewing MS/MSD results, field duplicate sample results, and field 
split sample results.  These QC results provide information on the laboratory reproducibility and 
whether sampling activities are adequate to acquire consistent sample results.  According to the 
SAP, the soil relative percent difference (RPD) limits are �30%.  The RPD limits for reported 
analytes not listed in the SAP are specified by the DV procedure.  When duplicate RPDs for soils 
exceed the limits and have associated results <5X the required detection limits with differences 
<2X the required detection limits no precision infraction occurred.  When duplicate RPDs for 
waters exceed the limits and have associated results <5X the required detection limits with 
differences <1X the required detection limits no precision infraction occurred. 
 
MS/MSD Samples
 
All MS/MSD RPD values were acceptable with the following exceptions. 
 
For SDG WSCF20100044, batches 40969 and 40970, the Mn RPDs were above the upper 
acceptance limit.  All associated sample results were detects and should be qualified as estimates 
and flagged “J.”  See the table in Appendix 2 for a listing of all affected sample results. 
 
Field Duplicate Samples
 
All field duplicate results were acceptable with the following exceptions.  Samples B23706 and 
B23707 had Ba and Mn RPDs = 44% and 90%, respectively.  Samples B23719 and B23720 had 
a Th RPD = 61%, and a U difference >2X the CRDL. 
 
Field Split Samples
 
No field splits were submitted for analysis. 
 
� Detection Limits 
 
Reported MDLs are compared against the contractually required detection limits (CRDLs) to 
ensure that laboratory detection limits meet the required criteria. 
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All reported sample MDLs were below the CRDLs with the following exceptions.  For SDG 
WSCF20100044, the Cr MDLs for all samples were > the CRDL.  It should be noted that 
inorganic CRDLs were not provided in the SAP for water samples. 
 
� Completeness 
 
SDGs WSCF100060 and WSCF20100044 were submitted for validation and verified for 
completeness.  Completeness is based on the percentage of data determined to be valid (i.e., not 
rejected).  The completion percentage was 100%. 
 
MAJOR DEFICIENCIES
 
None found. 
 
MINOR DEFICIENCIES
 
Multiple minor deficiencies leading to qualification of sample results as estimates occurred.  See 
the table in Appendix 2 for a listing of all affected sample results. 
 
REFERENCES
 
HNF-20433, Rev. 0, Data Validation Procedure for Chemical Analyses, June 2004.  
 
DOE/RL-2009-17, Rev. 1, Sampling and Analysis Plan for the 212-N, 212-P, and 212-R 
Buildings, May 2009. 
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Appendix 1 

Glossary of Data Reporting Qualifiers 
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Qualifiers that may be applied by data validators in compliance with the CHPRC statement of 
work are as follows: 
 
� U � The constituent was analyzed for and was not detected.  The data should be considered 

usable for decision-making purposes. 
 
� UJ � The constituent was analyzed for and was not detected.  Due to a quality control 

deficiency identified during data validation the value reported may not accurately reflect the 
MDL.  The data should be considered usable for decision-making purposes. 

 
� J � Indicates the constituent was analyzed for and detected.  The associated value is 

estimated due to a quality control deficiency identified during data validation.  The data 
should be considered usable for decision-making purposes. 

 
� UR � Indicates the constituent was analyzed for and not detected; however, due to an 

identified quality control deficiency the data should be considered unusable for decision-
making purposes. 

 
� R � Indicates the constituent was analyzed for and detected; however, due to an identified 

quality control deficiency the data should be considered unusable for decision-making 
purposes. 
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Appendix 2 

Summary of Data Qualification 
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Inorganic Data Qualification Summary 
SDGs WSCF100060 
& WSCF20100044 Reviewer: AQA Project: 200-CW-3 OU Page 1 of 1 

Analyte(s) Qualifier Samples Affected Reason 

Ni 
Zn UJ B23795 Laboratory blank 

contamination 

Zn UJ B23766 Laboratory blank 
contamination 

Mn J 

B23706, B23707, B23708, 
B23709, B23710, B23711, 
B23712, B23713, B23714, 
B23715, B23716, B23717, 
B23726, B23727, B23728, 
B23730, B23731, B23718, 

B23719 

Low MSD recovery & 
poor MS/MSD 

precision 

Mn J 

B23720, B23721, B23722, 
B23723, B23724, B23725, 
B23729, B23732, B23733, 
B23734, B23735, B23736, 
B23737, B23738, B23739, 
B23740, B23741, B23742, 

B23743, B23744 

High MSD recovery & 
poor MS/MSD 

precision 

 
Comments: None 
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Appendix 3 

Annotated Laboratory Reports 
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200-CW-3 OU VSR10-012
3-25-2010WSCFCarl Schloesslin

None

EPA 200.8 
ICP/MS X

WSCF100060 & WSCF20100044

WSCF100060 (water samples): B23795, B23766, B23783, B23794 
  
WSCF20100044 (soil samples): B23706, B23707, B23708, B23709, B23710, B23711, B23712, B23713, B23714, 
B23715, B23716, B23717, B23718, B23719, B23720, B23721, B23722, B23723, B23724, B23725, B23726, 
B23727, B23728, B23729, B23730, B23731, B23732, B23733, B23734, B23735, B23736, B23737, B23738, 
B23739, B23740, B23741, B23742, B23743, B23744, B23745, B23N12
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WSCF10060 MB detects (ug/L): Ni (0.37), Zn (5.23) 
WSCF20100044 MB detects (mg/kg): Batch 40969 Mn (0.19), Batch 40970 Mn (0.31), Batch 40971 Mn (0.34) 
B23795 (EB) detects (ug/L): Mn (15.6), Ni (0.67), Ba (1.46), Zn (2.10), Pb (0.24) 
B23766 (FB) detects (ug/L): Cd (0.35), Zn (4.90) 
B23794 (EB) detects (ug/L): Mn (85.6), Ni (2.55), Ba (0.88)

WSCF20100044 Accuracy 
Batch 40969: Mn MSD %R = 44% 
Batch 40970: Mn MSD %R = 167% 
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WSCF20100044 Precision 
Batch 40969: Mn MS/MSD RPD = 65% 
Batch 40970: Mn MS/MSD RPD = 44% 
Field dups B23706 & B23707: Mn RPD = 90%, Ba RPD = 44% 
Field dups B23719 & B23720: Th RPD = 61%, U difference >2X CRDL
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None
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WSCF20100044: Cr MDLs range from 0.44 to 0.50 mg/kg (CRDL = 0.2) 
  
Water CRDLs not provided for inorganics. 
  
Soil Th and U CRDLs unclear in SAP and provided by CH2M Hill technical representative. 
Th CRDL = 0.10 mg/kg 
U CRDL = 0.15 mg/kg 
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Date:  25 March 2010 
To:  CH2M Hill (technical representative) 
From: Analytical Quality Associates, Inc. 
Project: 200-CW-3 Operable Unit 
Subject: General Chemistry - Sample Data Group (SDG) WSCF20100044 
 
INTRODUCTION
 
This memorandum presents the results of data validation for SDG WSCF20100044 prepared by 
WSCF Analytical Laboratories.  A list of samples validated along with the analytical method is 
provided in the following table. 
 

Sample ID Sample Date Media Validation Level Analytical Methods 
B23706 1/09/2010 Soil C 9045D (pH) 
B23707 1/09/2010 Soil C 9045D (pH) 
B23708 1/09/2010 Soil C 9045D (pH) 
B23709 1/09/2010 Soil C 9045D (pH) 
B23710 1/09/2010 Soil C 9045D (pH) 
B23711 1/09/2010 Soil C 9045D (pH) 
B23712 1/09/2010 Soil C 9045D (pH) 
B23713 1/09/2010 Soil C 9045D (pH) 
B23714 1/09/2010 Soil C 9045D (pH) 
B23715 1/09/2010 Soil C 9045D (pH) 
B23716 1/09/2010 Soil C 9045D (pH) 
B23717 1/09/2010 Soil C 9045D (pH) 
B23718 1/08/2010 Soil C 9045D (pH) 
B23719 1/08/2010 Soil C 9045D (pH) 
B23720 1/08/2010 Soil C 9045D (pH) 
B23721 1/08/2010 Soil C 9045D (pH) 
B23722 1/08/2010 Soil C 9045D (pH) 
B23723 1/08/2010 Soil C 9045D (pH) 
B23724 1/08/2010 Soil C 9045D (pH) 
B23725 1/08/2010 Soil C 9045D (pH) 
B23726 1/09/2010 Soil C 9045D (pH) 
B23727 1/09/2010 Soil C 9045D (pH) 
B23728 1/09/2010 Soil C 9045D (pH) 
B23729 1/08/2010 Soil C 9045D (pH) 
B23730 1/09/2010 Soil C 9045D (pH) 
B23731 1/09/2010 Soil C 9045D (pH) 
B23732 1/10/2010 Soil C 9045D (pH) 
B23733 1/10/2010 Soil C 9045D (pH) 
B23734 1/10/2010 Soil C 9045D (pH) 
B23735 1/10/2010 Soil C 9045D (pH) 
B23736 1/10/2010 Soil C 9045D (pH) 
B23737 1/10/2010 Soil C 9045D (pH) 
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Sample ID Sample Date Media Validation Level Analytical Methods 
B23738 1/10/2010 Soil C 9045D (pH) 
B23739 1/10/2010 Soil C 9045D (pH) 
B23740 1/10/2010 Soil C 9045D (pH) 
B23741 1/10/2010 Soil C 9045D (pH) 
B23742 1/10/2010 Soil C 9045D (pH) 
B23743 1/10/2010 Soil C 9045D (pH) 
B23744 1/10/2010 Soil C 9045D (pH) 
B23745 1/10/2010 Soil C 9045D (pH) 
B23N12 1/10/2010 Soil C 9045D (pH) 

 
Data validation was conducted in accordance with the CHPRC validation statement of work and 
the Sampling and Analysis Plan for the 212-N, 212-P, and 212-R Buildings, DOE/RL-2009-17, 
Rev. 1 (SAP).  Appendices 1 through 6 provide the following information as indicated below: 
 
Appendix 1. Glossary of Data Reporting Qualifiers 
Appendix 2. Summary of Data Qualification 
Appendix 3. Annotated Laboratory Reports 
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation 
Appendix 5. Data Validation Supporting Documentation 
Appendix 6. Additional Documentation Requested By Client 
 
DATA QUALITY OBJECTIVES
 
� Holding Times and Sample Preservation 
 
Holding times are calculated from Chain-of-Custody forms to determine the validity of the 
results.  The holding time requirement for pH is analysis as soon as possible after sample 
collection.  There are no specific preservation requirements for soil samples. 
 
The number of days between sample collection and pH analysis ranged from four to twelve days.  
The pH result for all samples should be qualified as estimates and flagged “J.” 
 
� Blanks

Blank assessment does not apply to pH analysis. 
 
� Accuracy

Accuracy assessment does not apply to pH analysis. 

� Precision 

Precision is evaluated by reviewing laboratory duplicate sample results, field duplicate sample 
results, and field split sample results.  These QC results provide information on the laboratory 
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reproducibility and whether sampling activities are adequate to acquire consistent sample results.  
According to the SAP, the relative percent difference limits are �30%. 
 
Laboratory Duplicate Samples
 
All laboratory duplicate results were acceptable. 
 
Field Duplicate Samples
 
All field duplicate results were acceptable. 
 
Field Split Samples
 
No field splits were submitted for analysis. 
 
� Detection Limits 
 
Reported MDLs are compared against the contractually required detection limits (CRDLs) to 
ensure that laboratory detection limits meet the required criteria. 
 
A CRDL for pH analysis was not provided in the SAP and is typically not assigned.  
 
� Completeness 
 
SDG WSCF20100044 was submitted for validation and verified for completeness.  
Completeness is based on the percentage of data determined to be valid (i.e., not rejected).  The 
completion percentage was 100%. 
 
MAJOR DEFICIENCIES
 
None found. 
 
MINOR DEFICIENCIES
 
Minor deficiencies leading to qualification of all pH sample results as estimates were due to 
holding time infractions.  See the table in Appendix 2 for a listing of all affected sample results. 
 
REFERENCES
 
HNF-20433, Rev. 0, Data Validation Procedure for Chemical Analyses, June 2004.  
 
DOE/RL-2009-17, Rev. 1, Sampling and Analysis Plan for the 212-N, 212-P, and 212-R 
Buildings, May 2009. 
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Appendix 1 

Glossary of Data Reporting Qualifiers 
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Qualifiers that may be applied by data validators in compliance with the CHPRC statement of 
work are as follows: 
 
� U � The constituent was analyzed for and was not detected.  The data should be considered 

usable for decision-making purposes. 
 
� UJ � The constituent was analyzed for and was not detected.  Due to a quality control 

deficiency identified during data validation the value reported may not accurately reflect the 
MDL.  The data should be considered usable for decision-making purposes. 

 
� J � Indicates the constituent was analyzed for and detected.  The associated value is 

estimated due to a quality control deficiency identified during data validation.  The data 
should be considered usable for decision-making purposes. 

 
� UR � Indicates the constituent was analyzed for and not detected; however, due to an 

identified quality control deficiency the data should be considered unusable for decision-
making purposes. 

 
� R � Indicates the constituent was analyzed for and detected; however, due to an identified 

quality control deficiency the data should be considered unusable for decision-making 
purposes. 
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Appendix 2 

Summary of Data Qualification 
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General Chemistry Data Qualification Summary 

SDG WSCF20100044 Reviewer: AQA Project: 200-CW-3 OU Page 1 of 1 

Analyte(s) Qualifier Samples Affected Reason 

pH J 

All (see the 
Introduction Section of 
the General Chemistry 

memorandum for a 
sample listing)  

Analysis beyond the 
holding time 

 
Comments: None 
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Appendix 3 

Annotated Laboratory Reports 
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Appendix 4 

Laboratory Narrative and Chain-of-Custody Documentation 
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200-CW-3 OU VSR10-012
3-25-2010WSCF

X

Carl Schloesslin

None

Total CN Sulfide

WSCF20100044

WSCF20100044 (soil samples): 
B23706, B23707, B23708, B23709, B23710, B23711, B23712, B23713, B23714, B23715, B23716, B23717, 
B23718, B23719, B23720, B23721, B23722, B23723, B23724, B23725, B23726, B23727, B23728, B23729, 
B23730, B23731, B23732, B23733, B23734, B23735, B23736, B23737, B23738, B23739, B23740, B23741, 
B23742, B23743, B23744, B23745, B23N12
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None

Sample collection to pH analysis ranged from 4 to 12 days
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Date:  25 March 2010 
To:  CH2M Hill (technical representative) 
From: Analytical Quality Associates, Inc. 
Project: 200-CW-3 Operable Unit 
Subject: Radiochemical - Sample Data Groups (SDGs) WSCF100060 and WSCF20100044 
 
INTRODUCTION
 
This memorandum presents the results of data validation for SDGs WSCF100060 and 
WSCF20100044 prepared by WSCF Analytical Laboratories.  A list of samples validated along 
with the analytical methods is provided in the following table. 
 

Sample ID Sample Date Media Validation Level Analytical Methods 
B23795 1/10/2010 Water C See note 1 
B23766 1/08/2010 Water C See note 1 
B23783 1/08/2010 Water C See note 1 
B23794 1/08/2010 Water C See note 1 
B23706 1/09/2010 Soil C See note 2 
B23707 1/09/2010 Soil C See note 2 
B23708 1/09/2010 Soil C See note 2 
B23709 1/09/2010 Soil C See note 2 
B23710 1/09/2010 Soil C See note 2 
B23711 1/09/2010 Soil C See note 2 
B23712 1/09/2010 Soil C See note 2 
B23713 1/09/2010 Soil C See note 2 
B23714 1/09/2010 Soil C See note 2 
B23715 1/09/2010 Soil C See note 2 
B23716 1/09/2010 Soil C See note 2 
B23717 1/09/2010 Soil C See note 2 
B23718 1/08/2010 Soil C See note 2 
B23719 1/08/2010 Soil C See note 2 
B23720 1/08/2010 Soil C See note 2 
B23721 1/08/2010 Soil C See note 2 
B23722 1/08/2010 Soil C See note 2 
B23723 1/08/2010 Soil C See note 2 
B23724 1/08/2010 Soil C See note 2 
B23725 1/08/2010 Soil C See note 2 
B23726 1/09/2010 Soil C See note 2 
B23727 1/09/2010 Soil C See note 2 
B23728 1/09/2010 Soil C See note 2 
B23729 1/08/2010 Soil C See note 2 
B23730 1/09/2010 Soil C See note 2 
B23731 1/09/2010 Soil C See note 2 
B23732 1/10/2010 Soil C See note 2 
B23733 1/10/2010 Soil C See note 2 
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Sample ID Sample Date Media Validation Level Analytical Methods 
B23734 1/10/2010 Soil C See note 2 
B23735 1/10/2010 Soil C See note 2 
B23736 1/10/2010 Soil C See note 2 
B23737 1/10/2010 Soil C See note 2 
B23738 1/10/2010 Soil C See note 2 
B23739 1/10/2010 Soil C See note 2 
B23740 1/10/2010 Soil C See note 2 
B23741 1/10/2010 Soil C See note 2 
B23742 1/10/2010 Soil C See note 2 
B23743 1/10/2010 Soil C See note 2 
B23744 1/10/2010 Soil C See note 2 
B23745 1/10/2010 Soil C See note 2 
B23N12 1/10/2010 Soil C See note 2 

 
1 – Am-241, Isotopic-Pu, Isotopic-U, Gamma, Tc-99, Gross alpha and Gross beta 
2 – Am-241, Isotopic-Pu, Isotopic-U, Gamma, Tc-99, Sr-89/90, Gross alpha and Gross beta 
 
Data validation was conducted in accordance with the CHPRC validation statement of work and 
the Sampling and Analysis Plan for the 212-N, 212-P, and 212-R Buildings, DOE/RL-2009-17, 
Rev. 1 (SAP).  Appendices 1 through 6 provide the following information as indicated below: 
 
Appendix 1. Glossary of Data Reporting Qualifiers 
Appendix 2. Summary of Data Qualification 
Appendix 3. Annotated Laboratory Reports 
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation 
Appendix 5. Data Validation Supporting Documentation 
Appendix 6. Additional Documentation Requested By Client 
 
DATA QUALITY OBJECTIVES
 
� Holding Times and Sample Preservation 
 
Holding times are calculated from Chain-of-Custody forms to determine the validity of the 
results.  The maximum holding time for radiochemical analysis is 180 days, or five half-lives, 
whichever is shorter.  Sample preservation for water samples requires acid preservation with 
nitric acid to pH <2.  There are no specific preservation requirements for radiochemical soil 
samples. 
 
The samples were analyzed within the prescribed holding time and properly preserved. 
 
� Blanks

The blank data results are reviewed to assess the extent of contamination introduced through 
sampling, sample preparation, and analysis. 
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Laboratory Blanks
 
All laboratory blank results were acceptable with the following exceptions. 
 
For SDG WSCF100060, the Pu-238 and U-233/234 laboratory blank results were > the MDCs.  
The Pu-238 sample results were all non-detects and should not be qualified.  The U-233/234 
result for sample B23783 was a detect <5X the blank result and should be qualified as an 
estimate and flagged “J.”  The U-233/234 results for the remaining samples were non-detects and 
should not be qualified. 
 
For SDG WSCF20100044, the Am-241 laboratory blank results for four of the six batches were 
> the MDCs.  For these four batches, all detected Am-241 sample results were <5X the blank 
result and should be qualified as estimates and flagged “J.”  In addition, there were many 
detected Am-241 sample results in the remaining two batches that were all <5X the level of 
contamination seen in the other laboratory blanks.  Based on professional judgment, there is a 
suspected analysis-wide contamination or tracer impurity associated with the lab’s Am-241 
analysis and all detected results should be qualified as estimates and flagged “J.”  See the table in 
Appendix 2 for a listing of all affected sample results. 
 
For SDG WSCF20100044, batches 40991 and 40953, the U-233/234 laboratory blank results 
were > the MDCs.  The U-233/234 results for samples B23728, B23730, B23718, B23736 and 
B23740 were detects <5X the blank results and should be qualified as estimates and flagged “J.” 
 
For SDG WSCF20100044, batch 40993, the Pu-239/240 laboratory blank result was > the MDC.  
All associated sample results were non-detects and should not be qualified. 
 
Trip Blanks
 
All trip blank results were acceptable with the following exception.  U-233/234 and U-238 were 
detected in trip blank B23783.  The U-233/234 result has been flagged “J” due to laboratory 
blank contamination. 
 
Field Blanks
 
All field blank results were acceptable with the following exceptions.  Am-241, Pu-239/240 and 
U-235 were detected in field blank B23766. 
 
Equipment Blanks
 
All equipment blank results were acceptable with the following exceptions.  Am-241, U-235 and 
U-238 were detected in equipment blank B23795.  U-238 was detected in equipment blank 
B23794. 
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� Accuracy

Accuracy is evaluated by reviewing matrix spike sample results and laboratory control sample 
results.  According to the SAP, the water laboratory control sample accuracy limits are 80% to 
120% at a minimum, and the statistical ones established by the analytical laboratory if more 
stringent.  The soil laboratory control sample accuracy limits are 70% to 130% at a minimum, 
and the statistical ones established by the analytical laboratory if more stringent.  The soil matrix 
spike sample accuracy limits are the ones established by the analytical laboratory.  The limits for 
reported analytes not listed in the SAP are specified by the DV procedure. 
 
Matrix Spike (MS) Samples
 
All MS recoveries were acceptable.  
 
Laboratory Control Samples (LCSs)

All LCS recoveries were acceptable with the following exception.  
 
For SDG WSCF20100044, batch 40964, the Sr-89/90 LCS recovery was < the lower acceptance 
limit but �30%.  All associated sample results were non-detects and should be qualified as 
estimates and flagged “UJ.”  See the table in Appendix 2 for a listing of all affected sample 
results. 
 
Carrier/Tracer Recovery Factors

All carrier/tracer recovery factors were acceptable. 
 
� Precision 

Precision is evaluated by reviewing laboratory duplicate, field duplicate, and field split sample 
results.  These QC results provide information on the laboratory reproducibility and whether 
sampling activities are adequate to acquire consistent sample results.  According to the SAP, the 
relative percent difference (RPD) limits are �30% for soils, and �20% for waters.  The limits for 
reported analytes not listed in the SAP are specified by the DV procedure.  When duplicate 
RPDs for soils exceed the limits and have associated results <5X the SAP required detection 
limits (or <5X the laboratory required detection limits for analytes not listed in the SAP) with 
differences <2X the required detection limits no precision infraction occurred.  When duplicate 
RPDs for waters exceed the limits and have associated results <5X the SAP required detection 
limits (or <5X the laboratory required detection limits for analytes not listed in the SAP) with 
differences <2X the required detection limits no precision infraction occurred.  When no required 
detection limits are provided and the sample and duplicate results are statistically equal 
(Duplicate Error Ratio <3) no precision infraction occurred. 
 
Laboratory Duplicate Samples
 
All laboratory duplicate results were acceptable. 
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Field Duplicate Samples
 
All field duplicate results were acceptable. 
 
Field Split Samples
 
No field splits were submitted for analysis. 
 
� Detection Limits 
 
Reported MDCs are compared against the contractually required detection limits (CRDLs) to 
ensure that laboratory detection limits meet the required criteria. 
 
All reported sample MDCs were below the CRDLs with the following exceptions.  For SDG 
WSCF20100044, there were many Eu-152, Eu-154 and Eu-155 sample MDCs slightly > the 
CRDLs. 
 
� Completeness 
 
SDGs WSCF100060 and WSCF20100044 were submitted for validation and verified for 
completeness.  Completeness is based on the percentage of data determined to be valid (i.e., not 
rejected).  The completion percentage was 100%. 

MAJOR DEFICIENCIES
 
None found. 

MINOR DEFICIENCIES
 
Minor deficiencies leading to qualification of sample results as estimates were due to laboratory 
blank contamination and a low LCS recovery.  See the table in Appendix 2 for a listing of all 
affected sample results. 

REFERENCES
 
HNF-20434, Rev. 0, Data Validation Procedure for Radiochemical Analyses, June 2004.  
 
DOE/RL-2009-17, Rev. 1, Sampling and Analysis Plan for the 212-N, 212-P, and 212-R 
Buildings, May 2009. 
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Appendix 1 

Glossary of Data Reporting Qualifiers 
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Qualifiers that may be applied by data validators in compliance with the CHPRC statement of 
work are as follows: 
 
� U � The constituent was analyzed for and was not detected.  The data should be considered 

usable for decision-making purposes. 
 
� UJ � The constituent was analyzed for and was not detected.  Due to a quality control 

deficiency identified during data validation the value reported may not accurately reflect the 
MDC.  The data should be considered usable for decision-making purposes. 

 
� J � Indicates the constituent was analyzed for and detected.  The associated value is 

estimated due to a quality control deficiency identified during data validation.  The data 
should be considered usable for decision-making purposes. 

 
� UR � Indicates the constituent was analyzed for and not detected; however, due to an 

identified quality control deficiency the data should be considered unusable for decision-
making purposes. 

 
� R � Indicates the constituent was analyzed for and detected; however, due to an identified 

quality control deficiency the data should be considered unusable for decision-making 
purposes. 
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Appendix 2 

Summary of Data Qualification 
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Radiochemical Data Qualification Summary 
SDGs WSCF100060 
& WSCF20100044 Reviewer: AQA Project: 200-CW-3 OU Page 1 of 1 

Analyte(s) Qualifier Samples Affected Reason 

U-233/234 J B23783, B23728, B23730, 
B23718, B23736, B23740 

Laboratory blank 
contamination 

Am-241 J 

B23707, B23708, B23709, 
B23710, B23711, B23712, 
B23713, B23714, B23715, 
B23716, B23727, B23728, 
B23731, B23718, B23719, 
B23720, B23721, B23722, 
B23723, B23724, B23725, 
B23729, B23732, B23733, 
B23734, B23736, B23738, 
B23739, B23741, B23742, 

B23744, B23N12 

Laboratory blank 
contamination 

Sr-89/90 UJ 
B23728, B23730, B23731, 
B23718, B23719, B23720, 

B23721  
 

 
Comments: None 
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200-CW-3 OU VSR10-012
Carl Schloesslin WSCF 3-15-2010

X
Carbon-14

None

X

WSCF100060 & WSCF20100044

WSCF100060 (water samples): B23795, B23766, B23783, B23794 
 
WSCF20100044 (soil samples): B23706, B23707, B23708, B23709, B23710, B23711, B23712, B23713, B23714, 
B23715, B23716, B23717, B23718, B23719, B23720, B23721, B23722, B23723, B23724, B23725, B23726, 
B23727, B23728, B23729, B23730, B23731, B23732, B23733, B23734, B23735, B23736, B23737, B23738, 
B23739, B23740, B23741, B23742, B23743, B23744, B23745, B23N12
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WSCF100060 MB detects (pCi/L): Pu-238 (0.62), U-233/234 (0.12) 
WSCF20100044 MB detects [pCi/g]: Am-241 [0.033 (batch 40958)], Am-241 [0.021 (batch 40960)], Am-241 
[0.019 (batch 40994)], Am-241 [0.021 (batch 41019)], U-233/234 [0.019 (batch 40991)], U-233/234 [0.024 
(batch 40953)], Pu-239/240 [0.015 (batch 40993)] 
B23795 (EB) detects (pCi/L): Am-241 (0.11), U-235 (0.033), U-238 (0.030) 
B23766 (FB) detects (pCi/L): Am-241 (0.098), Pu-239/240 (0.11), U-235 (0.034) 
B23783 (TB) detects (pCi/L): U-233/234 (0.21), U-238 (0.12) 
B23794 (EB) detect (pCi/L): U-238 (0.045)

WSCF20100044, Batch 40964: Sr-89/90 LCS %R = 51%
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None

None

None
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WSCF20100044:  Many Eu-152, -154 and -155 MDCs slightly > the CRDL of 0.1 pCi/g 
 
Water and soil CRDLs not provided for gross alpha and gross beta.



Appendix 6 

Additional Documentation Requested By Client 
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